Cet article examine si l'adoption des normes internationales d'information financière (IFRS) a eu une incidence sur l'évitement fiscal des sociétés au Canada. Sur la base de 3 200 ensembles de données d'entreprise annuelles de 400 entreprises canadiennes cotées en bourse qui ont adopté les IFRS et de 400 entreprises américaines cotées en bourse, pour lesquelles on a effectué un appariement biunivoque à l'aide de l'appariement des coefficients de propension, les résultats de régression des auteurs montrent que l'adoption des IFRS a été suivie par une diminution du nombre de cas d'évitement fiscal des entreprises au Canada, du moins à court terme. L'étude révèle une augmentation importante de l'impôt payé comptant au cours de la période postérieure à l'adoption par les entreprises canadiennes qui ont adopté les IFRS par rapport aux entreprises américaines qui ont appliqué les principes comptables généralement reconnus aux États-Unis. D'autres résultats de régression fondés sur un petit échantillon de contrôle d'entreprises canadiennes qui n'ont pas adopté les IFRS présentent des données probantes de collaboration. Les auteurs examinent en outre certains attributs des contribuables et des questions comptables relevés dans les notes de service internes de l'Agence du revenu du Canada, en particulier les craintes que l'adoption des IFRS puisse accroître le risque d'évitement fiscal. Bien que les auteurs trouvent des preuves que les entreprises qui ont adopté les IFRS et se sont engagées dans la comptabilité d'exercice ont payé plus d'impôts au cours de la période postérieure à l'adoption des normes, leur analyse ne fournit aucune preuve de relations statistiquement significatives entre l'adoption des IFRS et l'évitement fiscal associé à la gestion des revenus, la propriété d'exploitations étrangères, l'appartenance à un secteur d'activité, la rentabilité, ou les pertes ou radiations de valeur. Globalement, les conclusions des auteurs présentent des preuves empiriques préliminaires mais solides * Oliver Nnamdi Okafor is of the Ted Rogers ). Dr. Okafor thanks the Alberta CPA Education Foundation for partly funding his doctoral education, and Dr. Warsame thanks the same foundation for funding his CPA faculty fellowship of taxation; the research discussed in this article benefited from that financial support. 948 n canadian tax journal / revue fiscale canadienne (2019) 67:4 que l'adoption des IFRS est associée à une diminution de l'évitement fiscal des sociétés, du moins à court terme.
I N T R O D U C T I O N
A recent article by Okafor, Mains, Olabiyi, and Warsame 1 suggested that, on the basis of internal memorandums of the Canada Revenue Agency (CRA), the tax authority had concerns that the adoption of international financial accounting standards (IFRS) in Canada could affect the risk of inappropriate adjustments in corporate tax reporting. The authors of that article called for empirical studies on the effects of IFRS in relation to various tax issues. Prior studies had suggested that tax and financial reporting are linked, and the links may vary across jurisdictions and time. 2 Researchers have also found that the effects of IFRS on financial reporting are considerably heterogeneous across firms. 3 Yet despite heightened interest in the effects of IFRS, very little is known about the impact on tax avoidance. In this study, we empirically investigate whether the adoption of IFRS affected corporate tax avoidance in Canada. We further test the effects of specific taxpayer attributes associated with the accounting issues identified in the CRA's internal bulletins on IFRS and corporate tax avoidance, including the attributes of revenue recognition, ownership of foreign operations, accrual management, profitability, and impairment losses or writeoffs. Since prior studies have suggested that the impact of the adoption of IFRS on financial reporting is not homogeneous across firms, we also test for the effects of taxpayer attributes such as firm size and industry membership. Canada presents a unique setting for investigating the effects of IFRS because (1) its reporting environment mitigates self-selection bias, 4 and (2) Canada permits 950 n canadian tax journal / revue fiscale canadienne (2019) 67:4 firms listed on a US stock exchange to use US generally accepted accounting principles (GAAP) for financial reporting, thus presenting an opportunity for an additional control sample from the same institutional environment. 5 We draw on bounded rationality theory 6 and argue that organizations may adopt a satisficing alternative when the optimal option of maximizing after-tax income may not be viable owing to contexts and constraints. For example, the adoption of IFRS may create an uncertain reporting environment that prevents managers from pursuing aggressive tax avoidance in a country where tax enforcement is strong. Also, the additional disclosures required under IFRS may discourage aggressive tax avoidance by exposing firms that have greater tax-avoidance opportunities. To illustrate, International Accounting Standard IAS 12.81 mandates firms to disclose temporary differences associated with investments in subsidiaries, branches, and associates, and interests in joint arrangements for which deferred tax liabilities have not been recognized, 7 unlike section 3465 of pre-IFRS Canadian GAAP, which merely recommends the disclosure. 8 We use the non-GAAP cash effective tax rate 9 as a proxy for corporate tax avoidance and present empirical evidence that the mandatory adoption of IFRS in Canada was followed by a decreased level of corporate tax avoidance. Our main analysis sample is a 3,200 firm-year data set of 400 publicly listed Canadian firms and 400 listed US firms, matched one-to-one using propensity score matching (PSM). Further, we find no evidence that the association between IFRS adoption and corporate tax avoidance was driven by revenue recognition, ownership of foreign operations, industry membership, profitability, and impairment losses or writeoffs. However, we find that IFRS firms that managed accruals paid more taxes in the post-IFRS adoption period.
Our findings are consistent with the predictions of bounded rationality theory that the uncertainty created by the change in GAAP, additional disclosures required under IFRS, and anticipation that the tax authority may heighten its monitoring did the adoption of ifrs affect corporate tax avoidance? n 951 deterred firms from engaging in tax avoidance. This study extends the literature on the effects of IFRS to include corporate tax avoidance.
The discussion in the article proceeds as follows. First we present background for the study by reviewing the extant literature on tax effects of IFRS adoption and our rationale for relying on bounded rationality theory to understand whether the adoption of IFRS affects corporate tax avoidance. Next we present our research methodology, including our research design and data collection techniques. Then we present our empirical results, and conclude with a discussion of the findings and their implications for further studies.
L I T E R AT U R E R E V IE W A N D H Y P O T H E S I S D E V E L O PME N T
The current study was motivated by the need for a better understanding of the relationship between IFRS adoption and tax avoidance. Some previous studies have concentrated on the effect of IFRS adoption on financial reporting, including the impact on comparability and the relevance of financial reporting. 10 Other studies have investigated the effect of IFRS adoption on the cost of capital, 11 accounting quality, 12 earnings quality, 13 and market reaction. 14 While findings are mixed, the (2019) 67:4 preponderant view is that IFRS adoption has a net beneficial effect on financial reporting.
Only a few studies have examined how IFRS adoption relates to tax avoidance. These studies include some that n modelled the connection between tax and financial reporting up to IFRS adoption in Norway; 15 n examined the variability of effective tax rates before and after IFRS adoption in continental Europe; 16 n investigated the impact on tax compliance of a departure from tax-based accounting to IFRS in the transition economy of China; 17 n evaluated the tax and non-tax incentives for voluntary IFRS adoption in the United Kingdom; 18 and n studied the tax-induced incentives for earnings management in Greece. 19 This article contributes to the above literature by examining the adoption of IFRS in Canada and its impact on corporate tax avoidance. It investigates the unanswered research question of whether the adoption of IFRS in Canada increased corporate tax avoidance, as anticipated by the CRA. did the adoption of ifrs affect corporate tax avoidance? n 953
While the CRA had legitimate concerns that the adoption of IFRS in Canada would heighten the risk of inappropriate tax adjustments that could increase corporate tax avoidance, the logic of Simon's bounded rationality theory 20 indicates that corporate tax avoidance would not have increased. Bounded rationality refers to a pattern of behaviour toward a goal within the boundary imposed by certain conditions and constraints in the environment, and the limitations of the actor. This definition is consistent with Scott's view that individuals "act within specific, given constraints and on the basis of the information that they have about the conditions under which they are acting." 21 These individuals anticipate the consequences of alternative actions and choose the option that maximizes their self-interest.
As Simon explains, bounded rationality theory integrates the conditions and constraints on the abilities of actors, whether individuals or firms, to process information that maximizes the expected utility of their decisions. 22 Simon adds that, when assessing firms, the theories of bounded rationality must be modified to include risk, uncertainty, difficulties in finding and formulating alternatives, complexities in the firm's cost function, and other environmental constraints. 23 Thus, bounded rationality theory explains how organizations make decisions when the optimal solution may not be possible owing to contexts and constraints that compel the decision makers to select satisficing alternatives. 24 In this study, we apply the logic of bounded rationality theory to the corporate tax-avoidance literature. Firms, as economic entities, are motivated to minimize their taxes so that they can maximize after-tax income. However, firms' reporting choices are subject to the conditions and constraints imposed by regulators and the environment. The implementation of IFRS created uncertainty for Canadian firms, which were required to provide additional disclosures. For example, as noted above, IAS 12.81 mandates the disclosure of temporary differences arising from investments in subsidiaries, branches, and associates, and interests in joint arrangements, whereas the pre-IFRS Canadian GAAP recommended, but did not require, such disclosure. 25 Canadian firms operate in a tax environment where the risk of enforcement is high and the consequences of non-compliance are significant. These constraints limit a firm's ability to maximize after-tax income through tax avoidance, which is likely when the firm adopts an accounting standard that lends itself to aggressive reporting. Our view is consistent with the findings of Allingham and 20 Simon, supra note 6. Sandmo, 26 which, based on an economic analysis of crime, 27 suggest that taxpayers are rational and that a decision to avoid tax depends on a tradeoff between the expected payoff from underreporting and the severity of the punishment if they are caught cheating. Recent studies further support the view that context and constraints affect tax compliance. Akhand and Hubbard 28 examine the relative effectiveness of coercive and persuasive approaches to promoting compliance and find that the use of these approaches in combination is more effective than the use of either separately. Farrar and Thorne include interactional fairness in the equation in their study and conclude that "compliance is highest in the presence of high information and an authoritative tone." 29 Hanlon, Hoopes, and Shroff 30 argue that the government, through its tax authority, is the largest minority shareholder in any firm, since it shares both profits and deductible losses with the firm. Consistent with these findings and the bounded rationality argument, we postulate that the tax law, tax enforcement, additional disclosure requirements, and uncertainties associated with the new accounting standards may constrain firms from engaging in corporate tax avoidance. Prior studies have also found there is a tradeoff between financialreporting and tax-reporting incentives. 31 At the extreme end, if the adoption of IFRS causes managers of firms to become more aggressive in financial reporting to the extent that they may commit fraud, they may become less tax aggressive to avoid suspicion from tax authorities. 32 Therefore, we examine the alternative prediction that corporate tax avoidance decreases in mandatory IFRS adoption in a high 26 did the adoption of ifrs affect corporate tax avoidance? n 955 tax-enforcement environment, at least in the short run. This is expressed in our first hypothesis:
Hypothesis 1: Corporate tax avoidance decreased in mandatory IFRS adoption in Canada.
Leuz and Wysocki 33 investigate the economics of disclosure and financialreporting regulations and conclude that n the costs and benefits of regulatory changes are difficult to estimate, and they largely remain an empirical issue; n there is a lack of evidence on the externalities of reporting standards; n the empirical literature has focused heavily on US regulatory changes, with a shortage of evidence on major regulatory changes in other countries; and n it is difficult to isolate the effects of IFRS from other concurrent institutional changes, but important interactions between IFRS and institutional factors present major opportunities for research.
Prior studies also suggest that the effects of IFRS are not homogeneous across firms. Daske, Hail, Leuz, and Verdi 34 classify firms as either "serious adopters" or "label adopters." They then examine firm-level heterogeneity using proxies that affect reporting incentives, reporting behaviours, and earnings quality, including firm size, ownership of foreign operation, and accruals, and they find that the effects of IFRS adoption are not homogeneous among the adopters. Blanchette, Racicot, and Sedzro 35 further present evidence, based on the adoption of IFRS in Canada, that the effects of adoption differ across firms. They find that differences between IFRS and Canadian GAAP have an industry effect on net income or loss, and on comprehensive income or loss, in the finance sector.
These findings are consistent with the concerns of the CRA discussed in recent studies. 36 The CRA internal bulletins allude to the risk that inappropriate revenue recognition, impairment losses, thin capitalization, and the deduction of borrowing costs may increase upon IFRS adoption. Thus, it is important to investigate these risks, and analyze how various firm characteristics and institutional factors interacted with IFRS adoption to affect corporate tax avoidance in Canada. This study further analyzes the interaction effects of revenue management, ownership of foreign operations, industry membership, firm size, profitability, accruals, and impairment 956 n canadian tax journal / revue fiscale canadienne (2019) 67:4 losses or writeoffs on the impact that the IFRS adoption had on cash taxes paid in Canada. Therefore, we formulate our second hypothesis as follows:
Hypothesis 2: The interaction of IFRS with firm characteristics and institutional factors likely affected corporate tax avoidance in Canada.
R E S E A RC H ME T H O D O L O G Y

Research Design
We use the non-GAAP cash effective tax rate (our dependent variable) as a proxy for corporate tax avoidance. The non-GAAP cash effective tax rate was computed by dividing cash paid or received in income taxes by cash flow from operations. We gave serious consideration to the selection of our proxy because we wanted to capture the unbiased effect of IFRS on corporate tax avoidance.
Blanchette, Racicot, and Girard examine the effects of IFRS on financial ratios in Canada and find that "ratios computed under IFRS are not directly comparable with those derived under pre-changeover Canadian GAAP." 37 This suggests that proxies based on income statement items, such as the GAAP effective tax rate (the ratio of income tax expense to net income before taxes) and the accrual-based cash effective tax rate (the ratio of cash tax paid to net income before taxes), could produce spurious results. Since IFRS adoption may alter the calculation of the accrual-based numbers-for example, accounting income-researchers may not be able to isolate the effect of the accounting numbers on tax avoidance.
Hanlon and Heitzman 38 posit that changes in tax-accounting accruals do not affect cash effective tax rates. Hoopes, Mescall, and Pittman 39 further document that the use of cash flows from operations as a denominator in the computation of cash effective tax rates eliminates mechanical effects that may arise from the use of an accrual-based denominator such as accounting net income. Thus, a variable that uses cash taxes as the numerator and cash flows from operations as the denominator has more desirable properties in this case.
To address a concern that IFRS may have affected the computation of cash flows from operating activities used as the denominator, we reviewed section 1540 of the pre-changeover accounting standards 40 and IAS 7. 41 did the adoption of ifrs affect corporate tax avoidance? n 957 converged. We conclude that IFRS had no significant effect on the computation of cash flows from operating activities across the adoption period. Therefore, the non-GAAP cash effective tax rate is robust for examining the effects of IFRS on corporate tax avoidance.
Data Collection
This study collected and analyzed two years of pre-adoption and two years of postadoption data, which are the years 2008 and 2009, and 2012 and 2013, respectively. 42 Data from 2007 were collected to obtain opening balances for the 2008 fiscal year. We used two categories of sample firms in this study: Canadian firms (treatment) and propensity-matched US firms (control). Three criteria were used to select firms for inclusion in the treatment group:
1. listed on the Toronto Stock Exchange (TSX) in the period 2007-2013, 2. adopted IFRS in 2011, and 3. data on Bloomberg, Compustat, Yahoo Finance, and/or SEDAR. 43 To obtain data on our measure of goodwill impairment, we hand-collected the measure from Mergent Online, which covers most of the Canadian public companies. In cases where there is missing information for our variable, we manually search the 10-K filing of the firms through the SEDAR filing system. If the goodwill impairment writeoff variable is not reported in this system, we further search the company's website and other business websites, such as Yahoo Finance. We obtained Canadian data on enforcement from the CRA's website and the annual reports of the CRA to Parliament.
For the US firms used as the control sample, we obtained the financial data from Compustat. The US firms report under a different accounting regime, predominantly US GAAP. After identifying US firms with non-missing information for most of our regression variables, we used a PSM (propensity score matching) approach for one-to-one matching of the Canadian firms with the US firms using the pre-IFRS measures of industry, size, profitability, and growth. 44 Our final sample consists of 3,200 firm-year observations with 400 unique firms for each of the treatment and the propensity-matched control samples.
The nearest-neighbour match with no replacement of the PSM approach that we used, in addition to various robustness checks, helps to mitigate concern that the results in the post-adoption period are driven by the type of firms in our treatment sample that recovered after the global financial crisis. All observations of our dependent variable lie between zero and 1, and we coded cash tax received as zero. We note (2019) 67:4 that the research samples include the same firms in both the pre-adoption and postadoption periods. Thus, each firm also acts as its own control.
Regression Model
We used ordinary least squares (OLS) regression to investigate corporate tax avoidance and adopted explanatory variables used in previous studies. Independent variables include the logarithms of average total assets, market value of equity, revenue, and leverage, as well as net operating loss, capital expenditure, inventory, and foreign operations. In addition to the variables of IFRS and POST (to control for timefixed effects), we added an interaction variable IFRSPOST (β 3 ) as our main variable of interest, specifically to capture the tax effects attributable to IFRS adoption in the post-adoption period relative to the pre-adoption period between IFRS adopters and non-adopters. We also added an INDUSTRY dummy variable to moderate industry effects.
In equation 1 below, we present our baseline regression model for estimating the effects of mandatory adoption of IFRS on corporate tax avoidance.
where CTA = a corporate tax-avoidance proxy, namely, NON-GAAP CASH ETR, computed as cash taxes paid or received scaled by cash flow from operations; 45 IFRS = a dummy variable that equals 1 for firms that adopted IFRS and zero for firms that did not adopt IFRS; POST = an indicator variable that equals 1 for years after the adoption of IFRS and zero for the years before mandatory IFRS adoption; IFRSPOST = an interaction variable that measures the effects of IFRS adoption; log(SIZE) = the natural logarithm of average total assets; log(MVE) = the natural logarithm of market value of equity; log(REVENUE) = the natural logarithm of total sales; log(LEVERAGE) = the logarithm of year-end total liability divided by year-end total equity; INDUSTRY = a dummy variable that equals 1 for financial and rate-regulated entities and zero otherwise; NOL = an indicator variable that equals 1 for a firm with a preceding-year net loss and zero otherwise; CAPEX = capital expenditures scaled by average total assets; 45 We coded Tax refund as 0, and where either the numerator or denominator is 0, we coded NON-GAAP CASH ETR as 0.
did the adoption of ifrs affect corporate tax avoidance? n 959 INVENTORY = total inventory scaled by average total assets; FOREIGN = an indicator variable that equals 1 for a firm with foreign operations and zero otherwise; 46 GDPGRWT = the annual percentage rate of growth in gross domestic product (GDP); 47 CHGTAX = the change in tax rate, 48 measured as the difference between the tax rate at time t and the tax rate at time t − 1; 49 ENFORCE = the percentage change in total audited files per year by the appropriate tax authorities; 50 and U = the idiosyncratic error.
To further test the CRA's concerns that the change to IFRS in 2011 might result in an increased risk that adopters would not make appropriate adjustments for certain enumerated items, 51 we identify seven vulnerable areas of accounting reporting that firms could target to engage in corporate tax avoidance. These contexts are 1. revenue management, 2. profitability, 3. foreign operations, 4. impairment writeoffs, 5. accrual management, 6. size, and 7. industry membership. 52
In other words, we anticipate that IFRS adopters within those seven contexts are likely to have an increased appetite for corporate tax avoidance in the post-adoption period. Therefore, for empirical operationalization, we have equation 2 below. 48 We used lagged differencing to mitigate multicollinearity and autocorrelation. (2019) 67:4
In equation 2 above, β 16 TARGETS it is the vector of the seven individual contexts identified above. The variables for these target areas are as follows:
, an interaction variable that measures the effects of IFRS adoption within the context of revenue management. IFRSPOSTROA = (IFRS × POST × ROA), an interaction variable that measures the effects of IFRS adoption within the context of the firm's profitability. ROA is the return on assets, measured by dividing net income by average total assets. IFRSPOSTFOREIGN = (IFRS × POST × FOREIGN ), an interaction variable that measures the effects of IFRS adoption within the context of the firm's foreign operations. IFRSPOSTIMPAIR = (IFRS × POST × IMPAIR), an interaction variable that measures the effects of IFRS adoption within the context of goodwill impairment writeoffs. IMPAIR is the impairment of goodwill. IFRSPOSTTACC = (IFRS × POST × TACC), an interaction variable that measures effects of IFRS adoption within the context of accrual management. We follow Hribar and Collins 53 to measure TACC as net income minus cash flow from operations scaled by average total assets. IFRSPOSTSIZE = (IFRS × POST × log(SIZE)), an interaction variable that measures the effects of IFRS adoption controlling for the firm's size post-adoption. IFRSPOSTINDUSTRY = (IFRS × POST × INDUSTRY ), an interaction variable that measures the effects of IFRS adoption controlling for the firm's industry membership.
All other variables in equation 2 are as defined in the list following equation 1. We note that the seven contexts identified above empirically test the concerns highlighted in the CRA's internal bulletins referred to earlier, relating to the potential negative impact of IFRS adoption on corporate tax avoidance by IFRS adopters in the post-adoption period. We present and discuss our findings in the empirical results section below.
Our rationale for controlling for enforcement effects in our analysis (ENFORCE) was driven by assertions in the tax-enforcement literature where Hanlon et al. state that the government is the largest minority shareholder in any firm because, through its tax authority and enforcement mechanisms, it shares in the firm's profits 53 
Descriptive Statistics
We present the descriptive statistics and correlation coefficients of the main variables used in this study in panels A and B of table 1, respectively. The mean (median) of the dependent variable, NON-GAAP CASH ETR, is 0.127 (0.029) for the 800 unique firms with 3,200 firm-year observations. We will further analyze descriptive statistics later in this section. Recall that our design produced 400 unique Canadian firms that are IFRS adopters (the treatment group) and 400 unique US firms that used non-IFRS or US GAAP financial reporting (the control group). Each firm serves as its own control throughout the sample period for the main analysis and the "Canadian companies only" analysis. Panel B of table 1 presents the Pearson correlation coefficients for the full sample. The correlation coefficients show the linear interdependence (or lack thereof ) of the NON-GAAP CASH ETR on the predictor variables. For example, we find a negative (positive) and significant correlation between the variables IFRSPOST and NON-GAAP CASH ETR. This could signal that NON-GAAP CASH ETR increased for all companies after the adoption of IFRS, although one could argue that it also signals multicollinearity in the model. However, we note that a linear relationship between the two variables does not automatically mean that multicollinearity is a problem, because the variance of the OLS coefficient estimator does not depend only on strong linear relationships among the independent variables; it also depends on the size of error variance and the total sample variation. 55 Wooldridge elucidates that "for statistical inference, what ultimately matters is how big βˆj is in relation to its standard deviation" 56 and Allison documents instances where multicollinearity can be safely ignored. 57 We define βˆj as the OLS coefficient estimator and the index j as our main variable of interest, which is the interaction of POST and IFRS. Where a regression result signals the possibility of multicollinearity problems, we would rerun the regression without the potentially offending variable to confirm the consistency of our results. did the adoption of ifrs affect corporate tax avoidance? n 963 did the adoption of ifrs affect corporate tax avoidance? n 965
As part of the additional analysis we conducted, we present in panel A of table 4 the results of the descriptive statistics for IFRS and non-IFRS adopting firms with NON-GAAP CASH ETR greater than zero. (Table 4 appears below in the section headed "Additional Sensitivity Analysis.") For this category of firms, the mean of the NON-GAAP CASH ETR for the IFRS (non-IFRS) firms is 0.188 (0.219). The mean NON-GAAP CASH ETR for Canadian firms (IFRS = 1) in the post-adoption period (POST = 1) equals 0.198, while their pre-adoption mean is equal to 0.170, translating to nearly 116.5 percent of the pre-adoption NON-GAAP CASH ETR. A similar analysis produced a reduced percentage of approximately 105 percent for the American firms with mean NON-GAAP CASH ETR (IFRS = 0) in the post-adoption period (POST = 1) of 0.224 and in the pre-adoption period (POST = 0) of 0.213.
For pictorial contexts, we provide graphic representations in figures 1 through 3 as complements to some of the descriptive and other analyses provided earlier. These graphs show the NON-GAAP CASH ETR movements across the sample period for firms in our overall sample (figure 1) and subsamples (figures 2 and 3). These graphs indicate consistent patterns with our descriptive and regression analysis findings.
EMP I R I C A L R E S U LT S
Regression Results
In table 2, we offer some preliminary, but strong, evidence that relative to nonadopters, Canadian firms that adopted IFRS did not engage in corporate tax avoidance during the post-adoption period. Our primary variable of interest, IFRSPOST, is consistently positive and significant across all of the eight models at the 5 percent or better significance level. Other variables generally have the relationship and sign that we anticipated. For example, we find n a positive relationship between cash tax paid (the dependent variable) and revenue, market value of equity, GDP, and tax rate 59 (independent variables); n a negative relationship between cash tax paid and leverage, capital expenditure, and operating loss; and n less cash tax paid by larger firms and regulated entities.
Prior studies have documented mixed findings on the relationships between tax avoidance and firm characteristics. 60 We also find a negative relationship between our proxy for tax enforcement and cash tax paid by firms. Since it seems anomalous 59 We thank an anonymous reviewer for suggesting the addition of some control variables. did the adoption of ifrs affect corporate tax avoidance? n 967 to suggest that a decrease in audit intensity is related to a higher payment of cash taxes, we were concerned. However, following a tenacious bottom-up investigation, we found that tax authorities are strategically targeting their audits to achieve higher impacts with lower number of audited files. According to the CRA, in the 2012-13 fiscal year, [O] ur audit activities generated a higher fiscal impact per full-time equivalent (auditor). We did, however, complete a lower number of total audits than we did in 2011-2012. This is in part because of our strategic decision to focus more resources on auditing high-risk files. 61 Our analysis indicates that while cash tax paid increased in the post-adoption period, the number of tax audits continually decreased over the study period. Thus, our findings support the CRA's statements pertaining to the effectiveness of its enforcement strategy in its 2012-13 annual report to Parliament. This suggests that, to the extent that a tax authority is effectively involved in high-impact audits, more cash taxes may be collected even with a smaller number of completed files. However, we caution that while this conjecture has held over our short study window, it may not persist in the long run, and tax authorities would need to increase 61 Canada Revenue Agency, Annual Report to Parliament 2012 -2013 (Ottawa: CRA, 2013 , at 43 (www.canada.ca/content/dam/cra-arc/migration/cra-arc/gncy/nnnl/2012-2013/images/ ar-2012-13-eng.pdf ). their audit intensity to collect more taxes. Further, we rerun our regression without the enforcement variable, and our findings (not tabulated) remain consistent. Thus, our study has found overwhelming empirical evidence that does not support the CRA's anxieties regarding the likelihood that IFRS adopters would pay less tax in the postadoption period. After we have controlled for factors that tend to increase the likelihood that more cash taxes would be collected, including revenue, profitability, change in tax rate, GDP growth, and enforcement, our variable of interest-IFRSPOST-remains significantly positive. We further test empirically the CRA's concerns highlighted in the related bulletins that there is an increased risk that companies would not make appropriate adjustments for certain enumerated items.
FIGURE 3 Tax Avoidance in Quintiles by Industry (Financial and Non-Financial), IFRS Adopters
NON-GAAP CASH ETR
As previously noted, we identify the following vulnerable areas of accounting reporting that firms could target to engage in corporate tax avoidance:
1. revenue management (IFRSPOSTREV), 2. profitability (IFRSPOSTROA), 3. foreign operations (IFRSPOSTFOREIGN), 4. impairment writeoffs (IFRSPOSTIMPAIR), 5. accrual management (IFRSPOSTTACC), 6. size (IFRSPOSTSIZE), and 7. industry membership (IFRSPOSTINDUSTRY).
We report the results of this empirical exercise in model 2 through model 8 of table 2. From these seven model tests, IFRS post-adoption variables are not statistically significant for revenue management, foreign operations, industry membership, firm size, profitability, and impairment writeoffs or losses. On the other hand, we obtain positive and significant results for the IFRS post-adoption variable relating to accrual management. This indicates that there is no empirically justifiable support for the CRA's anxiety regarding the use of these targets or vulnerable areas, including accrual management, as sources of corporate tax avoidance following IFRS adoption. (IFRSPOSTTACC in model 5 shows positive and significant results at the 5 percent or better significance level.) In other words, our results suggest that relative to non-adopters, Canadian firms that have adopted IFRS appear to engage in less corporate tax avoidance during the post-adoption period even as they engage in more accrual management. This finding arising from the interaction of IFRS with accrual management is consistent with the findings of prior studies that firms forgo tax benefits for financial reporting benefits. 62 To address the concern that the variables MVE and SIZE might be capturing the same measure of firms' overall size, we rerun our regression twice, each time omitting one of these variables. The results (which are not tabulated here for readability and parsimony) do not change our findings and remain qualitatively similar.
62 See the sources cited in note 31, supra. did the adoption of ifrs affect corporate tax avoidance? n 971
Additional Sensitivity Analysis Median Analysis of Enumerated Items
To ensure that the potential skewness of our data on either extreme of the datapoints plane does not drive our results, we conduct a median analysis of equation 2 above and present the results in table 3. These analyses relate only to the continuous variables, since performing such analyses using a dichotomous variable may generate spurious and misleading inferences. 63 The inferences of our findings largely hold, especially relating to the primary enumerated items. 64
Non-Financial Firms, Positive Non-GAAP Cash Effective Tax Rate, and Alternative Control Sample
We present the regression results of other analyses that we conducted in panel B of table 4. First, we follow several IFRS studies that have documented the nonhomogeneous impact on firms' financial reporting (financial versus non-financial firms), thereby testing whether the tax impacts are also heterogeneous. 65 To this end, we drop all financial firms in our main sample, and we continue to find that our main variable of interest (IFRSPOST ) remains statistically significant at the 5 percent level (see model 1 in panel B of table 4). Although our sample size is thus reduced, we do not lose statistical analysis power since the adjusted R 2 remains unchanged.
Next, we repeat our main analysis for firms with NON-GAAP CASH ETR greater than zero, in two ways:
1. We select all firms that have at least one year of NON-GAAP CASH ETR greater than zero in our study period (model 2 in panel B of table 4). 66 The analysis involves a total of 2,320 firm-year observations of Canadian and US firms obtained from the full sample. Our main variable of interest (IFRSPOST) remains positive and significant at the conventional level. 2. We analyze 1,929 firm-year observations that have NON-GAAP CASH ETR (positive CTA) greater than zero. Again, IFRSPOST continues to retain a significant positive relationship with our proxy for corporate tax avoidance (see model 3 in panel B of table 4 ).
Finally, we examine an alternative control sample. Recall that our control sample is generated through the PSM technique applied to US firms that did not adopt IFRS.
(2019) 67:4
To further check that our findings are not driven by the environmental differences between the United States and Canada, we rerun our regression using Canadian firms that did not adopt IFRS. We identify 40 Canadian firms that meet this primary reporting criterion and other data requirements, and 400 Canadian firms that are IFRS adopters. We present the results in models 4 and 5 in table 4, panel B. Our results consistently show that our primary variable of interest continues to maintain the sign and statistical significance at the conventional significance thresholds. 67 We continue to find stability and consistency in our model properties regarding variable signs and significance levels. In essence, our inferences hold even when we use Canadian companies as a control sample. We note, however, that we have a very limited number of Canadian firms (40) that meet the control sample criteria. 
S UMM A RY, D I S C U S S I O N , A N D CO N C L U S I O N
We have examined whether the adoption of IFRS as the recommended GAAP for Canadian public companies in 2011 affected the tax-avoidance tendencies of these companies. The impact of IFRS adoption on corporate tax avoidance did not receive as much attention from academics as did its impact on financial reporting. Some of the main IFRS studies include its effect on comparability and the relevance of financial reporting, the cost of capital, accounting quality, earnings quality, and market reaction. The main findings are that the effect was generally positive. The few existing tax-related IFRS studies, which for the most part use European data, do not directly involve the likely impact of adoption on the tax-avoidance tendencies (tax aggressiveness) of public firms.
In designing our study, we recognized that the adoption of IFRS in Canada was unique, in that it was not part of the wave of European conversion that took place in the mid-2000s, and it was not followed by adoption in the United States. Accordingly, we used a pre-post research design in which Canadian companies acted as their own controls. More importantly, we also took advantage of the fact that the United States did not adopt IFRS and, using a PSM approach, put together a non-Canadian (US) control sample. Our main sample consists of 400 Canadian IFRS users matched one-to-one with 400 US firms that do not use IFRS. In the sensitivity tests, we made use of non-financial firms, profitable firms that paid taxes in at least one year of our study period, observations for which the non-GAAP cash effective tax rate was greater than zero, and a small sample of 40 Canadian public firms that did not convert to IFRS during our study period. We chose 2008 and 2009 as the pre-adoption period, and 2012 and 2013 as the post-adoption period. Since 2008 and 2009 were recession years in both Canada and the United States, we are interested in the relative increases in the non-GAAP cash effective tax rate among different samples, and we added GDP growth as a control variable. In all, our sample consists of n 3,200 observations of US and Canadian firms for the main tests, and n subsamples of 2,320 observations of US and Canadian firms that paid some taxes, 1,929 observations for a non-GAAP cash effective tax rate greater than zero, and 1,670 observations of Canadian companies only, for the sensitivity tests.
We hypothesized that, even though the CRA warned its tax auditors about, and trained them to look for, tax-aggressive transactions occasioned by the conversion to IFRS, 68 firms' tax-aggressiveness tendencies will decrease (at least in the short run) after IFRS adoption owing to uncertainties and complexities created by the conversion. We rely on the logic of bounded rationality theory to justify our hypothesis of a decrease in tax aggressiveness immediately after the adoption of IFRS. The 68 See Okafor et al., supra note 1. did the adoption of ifrs affect corporate tax avoidance? n 977 theory suggests that when decision makers are confronted with constraints and uncertainties, they make satisficing decisions. One of the main features of IFRS is that while it gives some flexibility to managers, it also requires disclosures about transactions and estimates that may cause managers to release proprietary information. The tax authority, as a stakeholder in firms, could use such disclosures as the basis for additional tax audits. Therefore, managers are expected to moderate their tax-avoidance tendencies after IFRS adoption.
As our second hypothesis, we posited that, for the same bounded rationality reasons, we may not observe the tax-reducing adjustments that the CRA was concerned that managers may make to certain accounting items, such as revenue, profitability accounts, foreign operations, impairment writeoffs, and accruals. We also investigated whether firm size and industry membership affect the amount of tax that the government collects after the adoption of IFRS. One of our most important decisions in operationalizing the variables that went into our regressionbased testing model was the choice of proxy for our corporate tax avoidance variable. Instead of using the usual GAAP-based effective tax rate as a proxy for corporate tax avoidance, we used the non-GAAP cash effective tax rate. Since the adoption of IFRS involved GAAP numbers, we argue that if either the numerator or the denominator of our proxy uses non-cash accounting numbers or GAAP-based tax rates, we may get spurious results. Therefore, our variable uses cash tax paid or received as the numerator and cash flows from operations as the denominator.
The results are consistent with our hypotheses and allay the CRA's concern about loss of taxes owing to users of Canadian GAAP switching to IFRS. In our main tests, where the control sample consists of US firms, the coefficient of the main variable of interest (IFRSPOST) in our regression model is positive and significant at conventional levels. Our interpretation of the positive coefficient of IFRSPOST in table 2, model 1, which captures the differential impact of IFRS after adoption, is that Canadian companies became less tax-aggressive, compared to US control firms, after the adoption of IFRS in 2011. The higher the NON-GAAP CASH ETR, the lower the tax aggressiveness. The results in table 2, model 1 also show that Canadian sample firms generally engage in more tax avoidance than their US counterparts, as indicated by the negative and significant coefficient of the IFRS variable. We also carried out a co-test of the variables IFRS and IFRSPOST, and the resultant coefficient is negative and significant. That is, while the Canadian IFRS-using firms became less taxaggressive after the adoption year of 2011, they are still more tax-aggressive than the US control firms.
The sensitivity tests reported in panel B of table 4 (models 1 to 4) confirm the results from the main regression reported in table 2, model 1. The significant positive coefficient of the IFRSPOST variable indicates that Canadian firms that converted to IFRS became less tax-aggressive after 2011. In a nutshell, all the sensitivity tests show that IFRS converters became less tax-aggressive after the adoption of IFRS in 2011. The tests also show that, in general, Canadian firms seem to be more tax-aggressive than US firms, while Canadian IFRS users lost some tax aggressiveness relative to Canadian users of US GAAP after 2011. 978 n canadian tax journal / revue fiscale canadienne (2019) 67:4
The results of the test for our second hypothesis reported in table 2, models 2 to 8, show that the concerns of the CRA that managers may inappropriately adjust balances of accounts that relate to revenues, profitability, foreign operations, impairment writeoffs, and accruals may not materialize after the adoption of IFRS. With the exception of accruals, none of the proxies for these accounts are significant, while the coefficients of the variables of interest remain significant and the R 2 remains unchanged at 0.256. That is, while the training provided to CRA auditors to alert them to any inappropriately adjusted balances could be useful, it seems that IFRS conversion may not put the CRA at a disadvantage compared to old Canadian GAAP. The significant relationship between our corporate tax-avoidance proxy and accrual management is an interesting addition to the line of literature on the tradeoff that firms face in choosing between tax benefits and financial-reporting benefits. Our results are consistent with the findings in prior studies that firms would forgo tax benefits to appeal to their investors.
We ran some additional tests to rule out the possibility that our results are driven by measurement errors in these variables. More specifically, to rule out the possibility that skewness in the means of our variable NON-GAAP CASH ETR is driving our results, we reran the models using the median values of the variables. The coefficients and the significance levels of the variables are, by and large, similar to those in table 2. Furthermore, the additional sensitivity tests reported in table 3 do not change the conclusion that the CRA's concerns about improper adjustment of taxrelated account balances by managers after the adoption of IFRS are allayed.
Lastly, we graphically illustrated the trajectory of NON-GAAP CASH ETR across the sample period for our sample of IFRS and non-IFRS firms that paid taxes in the study period (figure 1). We also grouped tax avoidance into quintiles and graph the top quintile of tax avoidance (lowest NON-GAAP CASH ETR) versus the lowest quintile of tax avoidance (highest NON-GAAP CASH ETR) for IFRS adopters (figure 2). We then identified the top quintile and lowest quintile by industry membership (financial or non-financial) ( figure 3 ). While figure 1 shows a consistent pattern with our descriptive and regression analysis results for IFRS and non-IFRS adopters, figures 2 and 3 suggest that the top and lowest tax avoiders tend to converge after the adoption of IFRS across the industry categories, at least in the short run.
Overall, the results of our study give some comfort to the tax authorities, especially to the CRA, which was concerned about potential negative impacts occasioned by the conversion from Canadian GAAP to IFRS for public companies. The adoption of IFRS does not seem to increase the tax aggressiveness of Canadian public companies, at least in the short run. The long-run implications of our findings could be fertile ground for future research. The results also give comfort to Canadian accounting standard setters in providing empirical evidence that they did not inadvertently cause Canadian public firms to become more tax-aggressive. Our findings may also be beneficial to other countries still contemplating the adoption of IFRS. But a couple of caveats are in order. We assumed that US firms are good controls for Canadian firms that converted to IFRS. To the extent that the controls are incongruous owing to different economic and standard-setting environments in Canada and the did the adoption of ifrs affect corporate tax avoidance? n 979
United States, our results may not be relied on. However, since our Canadian control sample, albeit small in number (160 observations), gives the same results, the concerns are partially ameliorated. An additional caveat relates to the proxies for some of the variables that we used to operationalize the concerns of the CRA about account balance adjustments. Again, several additional analyses produce consistent results, and future research may further refine our measures.
